
The clarificat5on, differentiations 

were emphasized 3x1 this in-- 

E,, COLI K-12 -.- 



of the chron~o8one, As Lp2p st~tiw cannot adsorb A, they are themfore 

not 8ubQec-k to any consequemes whose M.tial reactton requires adsorptSon; 

Lp2 does not Interfere with the maintenance of A pzwvfously established 

in Lp+ strains, The genotype Lp*Lp$ 1s consequently 3.ndistinguishable 

fmxa Lflp2' types with mspect to lytic effect of,k Cross-reactions of 

XwithA-2 antiserum have b88Ilob*e*ed. 

kW &it&i On hlUlUllf3-lS The St&US Of the VElZ'iOUS iSOkd'3S Of blUUZl8-1 --- 

stya%ns has been reported3 Ekprd the Mxx=pretation of their constitution with 

z=wqect %Q pmphage had been reserved pending evidence of a %ryptolysogenicn 

segmga@~ona pattern of Gal.*Lp~/CkX~"XpP diploids, also heterozygous for 

N&l. and Nail (%abIke 7 ) fe idenbS.ca~ witi s.imi&x+ Lp+/Lp8 results. The 

hypc&Resis that Lpr types my carry a nozweproducing prophage is supported 

at least one (221, Lpp types are also sm'b,joct 'to transductzLon, and the 

resullts sf these stu&s wXU be defemed to that section, 



be pmsented, Tests to detetirx 

to both AandA-2, 

(26) and the VIP allele 

Qf K-l.2 (3.J") has been clarfPmd, Standmd~sus~ensions have a reduced 

efficiency of pkM.ng (cop) on this mutant such that the plaques produced 

are redueed &I sdze and nmber, and also show a reduced efficiency of 

still se-Amsisi toA-2. Th33 protocols for crosses 

a mztatioa at a new Lpj locus not U&ed to Lp2-Hal or L% - Gal, and 

which establish 

I?.ecktim of %afect5on; Hutation and Selections, Inductions __yI-- ir- -w Breediq 

experiments and diploLd segmgatAons reveal only the chrornosoajl detemi- 

nant of zysogeticity, The facility of the change Lp' to Lp** encourages 

the poss%biUty that Adirect3.y induces (rather than selects) Lp* among 

(I) identif&xtlon af a gp~lysogetic" genotype 3.~ the abmnce of phage 



an appwe n-t Tnwze--1 that would be converted to a stable kysogenic aftep 

treatillt titk\. (2) a csxvful study of the dynamics of infection, in- 

cludSnng tRe isolation of cl.on.al pedigrees of single cells exposed TV h 

which engendek lysogenies, A pur8 P~sogenic pedigr88 would favor the 

induetkm. hypothesis. 

Atterapts to %denti.fy the prelysogenic genotm in LlZ,~and hybrids 

of X11.2 md Q~REW crossable lines kzve been unmccessrul, PY.Y?limiaary 

8>T&r&ents of the infection process (1'9) have disclosed Pyoogenic colonQs 

c9n?a~iiitd with 3ensitive cell- o md f’me phage long aftzr initial con- 

tact w5th )&* 'J!hsse mIxed clones ham since been confimd in L-12 (18) 

and Sdxoi~lla (EL,ZL,23B). TRe possibility that spontan8oua altmation 

of the bsc%~ia predkposk~g to a lysogenic decision play3 some role in 

the rc?covor~ of l,grs~~nics is thus rrot yet excluded. &wever, the shplest 

conceptIon mmtis that the genetic elexento of the phage are directly 

incorpora&zd 5.n, OF attached to the bactetial chrossosome a3 we ham been 

able TV find no Pndication of an extra-nuclear inheritme of lysogenicity. 

I?Re Xffect of k and P on Crsssbg Behavior: '--"a--uIm)wa.~II-Y- Y The presence of JLn x 

one, ‘bot:‘1, or nc?ither of the pmmt3 of a 61~~3s does not infhlence the 

yield of racamb~~Ar~t3 2 4s notzd eczliek (8) sennitives w8re not elMnated 



at.2 le aa phenotyp~~~~ b,,,p lx% the px-ogeay of lyssgeuic x semik&ve inc.I.uded 

both parental types9 aud no others, in ratios dependent on the selected 

auxotroph ma~ke;rs. %I the other hand, the compatibility factor (F) 

determ%ues not only the yield but also the segregation pattern of mauy 

ovetily unselected markers. Prototrophs am recovered only when at least 

one parent is F3 F also seem to direct the elimination of certain chm- 

mosomal segments after the formation of the hybrid zygote (ls,23). The 

kportant distinctions of F and Aare summarized in table 1 o These 

are emphasized to mitigate any confusion that might arise from the 

suggestions that have been recorded elsewhere tkt Amay play a direct 

role &I sexual. recxmbSmation ~EI well as to emphasize the distiuction be- 

tween the ,k controlled transduction of restr%cted genetic factors aud the 

F-controlled sexual recombination, The iudependent trammission of these 

factors was demonstrated by the recovery of (I) P+Lp* cells on the one 

hand, and FwLp' on the other, from mixtures of genet&xUy l.abeUed 

FYLps am3 F'Ll>41 and simXLx~ly, (2) Lp+r (but uo Lp'F* OP Lp%+) as sup- 

tivors fmn F"Lp' expssed to &-contain& filtrates frcm F'Lp+ cultums, 



Ck3.Lfree ffitratos desived from auitab3.e Salmonella strains dsere 

capab'b of transferring unit genetic factors to a competent recipient (28), 

A wide range of &dependent markers has been equally subject to transduction, 

AddiWx~& aualysfs has B~CEEI that the temperate phage of the donor strati 

18 the veetos of the genetic material (3~5,25)~ Attempti to detect trans- 

duction 5n -2 among the survivop13 in the turbid centers ofhplaques 

were negative (10): but by using high-titer lysates obtained by U-V 

iuduction (20), a successful. trauaduction was achieved (221, Two striking 

contrar~ta with the Salmonella system were demonstratedt (I) the restriction 

to a siugle genet3.c character, galactose fermentation, and (2) a striking 

instabili%y mar&fested by mosaic Gal*/Ga%- colouies after transduction 

despite repeated single colony purification on ElMI galactose agar, 

of' persistent instability, rare3y If ever encountered 

(U) 2 var%es with the recipient strain0 

C~nfou&g of Transductzl.on with Recombination ?: The couditions 

duction has not been so far r~oovered among recomtrtint progeny, A 



i?> 

however, in tiew of the transduction phenomenon, since it may provide an 

altmnativc intirp=tation of the Gal-Lp msegegatiou ratios mntly 

satisf.ied by a LInkage sx@anation, Crosses of genetically related pareats 

differing only in the presence or absence of h were themfore studied, 

Table 2 de~inomstratee no significant c+viation in the yield of Gal.+ re- 

combtnants wkm parents vary only for the Lp marker. 

fs Transductions Selection ArtefactPz Interaction of genetic 

fact9273 on reverse mutat%on of entirely independent loci have been re- 

ported before ( lf;), An analysis of the Gal- segregation from the un- 

stable tmusductionP the allel3.c transduct%on, mported bslowS as well 

a3 many other types of evzdenes (22) rule out the interpretation that 

the tramduction is a selection artefact, The most convincing evidence, 

homver, has been the developmnt of npecffic Gal- transductions in Gal+ 

recipfLent strains by mea of i with extraordinary high frequency of 

transduction C22), whsn the k donor was Galw, . 

Tr%asdu@tton and F-tim.f@rt ,. - e Just as lysogetization ia iudepeudent 

of the conversion of F" Lnto I? strains, ths transduction mdia+&d by)L 



nosxXl.oWm of txo Gal.?r straim ecan be establkhed by the formation 

of Gal* An transdu&ion expeA.ments whereas the sexual sterility of the 

Cusses of a strain characterized by its e&anced fertility, Hfr, 

(15) dfqJ3A~d a ki.nkage of the lifr trait to Gal (121, These data were 

verWLed (table 3 > for GLL-2e Despite this IA&age, efforts to trans- 

port the Hfr and G&L' factczs s$muU%memsly kto Gs.leF%ps recipient 

cells viz A prepared from H.fr bacteria were unsuccessful, The conversion 

of F" to p by kf5ltrates frm F* strains was exa&.md by crosskng the 

Gal' tssnsdttction with FW testm strains tid was likewise unsuccessfit, 

The Comm~ence of Transduction and MkatLor;r Observations -w-w--- 

on the E, coJ& sy&m, as in Salmonella, are consistent with the hypokhesis 

that the vector of transduction consists of tempelnate phage, As a rule, 



the k?yyoiihes2s 0 In the first o,qerizxx& (table 4 f part A) transductions 

WGre pi&cd as Gal* papmoe and streaked out on I5M.B gala&me agar. A 

single GaYed ( ro . p resenting non-kransinduced cells) and a single Gal* 

(the tywxwalaeal transduction) were each tested for lysogenfcity on an 

appropr3ate Lps %nkkator, In experiment B, marked Gal+Lp' cel..ls in 

thkz appmxtiab proport~ono expseted from 'trwsduction were 5ntroduced 

with the Gal- nnd ths mixed ctaltmw mEM3 galactose plates, With the 

ass~.mptient that both Lps str&ns would adsorb and be equally affected 

by A 9 a disparity ti lysogetizations of the ixo ensuing Gal* classes 

was looked for,, kJhsreas all of the tmnsduction blf were lysogetized, 

snly np to TO% of the artifically inserted Gal* ET of the original G$l.- 

had lmm ba?ectc& Both parts 02 the expertient 3jLow a distinct corre-= 

l.ation of lysoga-P;izat&on tith tranaductioag the incidence of lysogenization 

2s almost Badgher 3~ these thm in the control, baetetia on the same plates, 



(1.0) 

ssgregation of lyac)gQltih: semit!Lve ha s not so far been obsexvx~ (cg to 

500 tests) frcm theas s&mltaneously transduced and Pgtsogenized recipients. 

Th3.a evideme ar@es -i&at A 2s the pa6sive vector of genetic ma3mial fro31 

. 

k Salmazekla t'kae transduced genet3.c factors seem to undergo an -imediate 

mbstktution for the hmo~ogues 3.n th& rec5pient bactetium, If they am 

6uceesnful at L!XL, %n E. co3Ai IL12, hawcwer, an i.n~rilrediate stage la 

pwceived where one ean detect ~Lmubtaneously the presence of the oz?&Lnal 

reeiplent and the new transduced genetic fae"km in the saxze ceN.s by virtue 

of gen~tlc materLa1 and the comersion of vztrulent A- 3.nto it3 pmphage 

stage (wreduetionw 6) has not yet been compl&~ly worked out, As will be 

desctibed below, how-vex=, these processes have been separated and are 

thesefore not tittta3ly dependent0 

Lysogenkmtion s Iranzzne--J & Transduction ExperImnts : Hhen -5mmme-1 

strafma such as K?~O27 and bLlL92h are exposed to h;, no evidence of the5r 

lysogenization is ordZm%Ly perceLved. Bo~wever, nndm conditions where 

transductions can be m%x~Uvel.y isolated about % of these aXeSred bactmia 



failed to segmgati. In &hem, Ygsogenici’ty and Gal se-gate tog&&v, 

whil.e in a sing3.e hatame a kysogenic Gal.- segregant was found which con- 

ikhxaed to sqregate Lpr coIloniesp Sometimes a wry weak lysogenicity is 

observed ("one-ylaqiw Q--s" 9 crps s-brush tests), wh?:I.ch is compl~~tely , ? , . 

lost after 3 few trax3Bfez*s9 Some & these atypical cases are presented 

Ln table 5, and suggest the following altwnati~ tikrpretatie~: 

(I.,) Lpr eel&z are genetically 3ysogenAc but carry a modified prophage. 

Them ce3LLs are ge&xd.Il.y xvxdstit to infection withA, However, A 

may be ezxept~onal3.y intzwduced simtikta~o~sly with the Gal* fregnent 

and there my displace the avirulent form of tk3 prophage, or yhen 

bp segregation is observed, both propkges pers?A together for the 

time being, (2) The Lpr is a %zXLw allele. In transduction, Lp+ 

and Gal.' factws are ir&odwed, but the Rysogeni segregation 

ocenrs when Gal. s.egrega%zs, This hypothesis can not accmmt easily for 

the Gal'?Lp"p types except by dsxM.ng a complkatid scheme %nvoPting 

crOss%ngovwB (3) 3Imames may or may no% be geneticxI!.ly lysogenic. 

Thti production of I$* sfgrAfY.es the cmxwreaxe of a double transduction 

at tm lo&., Cal and LpO (a) ordj.narily these linked %actoa*s wouid tend 



duction does not OCR-ate. By 8 two-step process3 two effective particles 

have pemtratad; om fmgmmt camies Gp792 the other Lp** Indeper&m% 

factor linked fragment aa b. (2) Is not called fora 

In aaqy event, s,peckl a ssuzqtions must be mde cm the avidfty af 

the Lp* kxxxi &x- pro&ko account for the faUure of transductions to 

Lp6 to ssgmp ate Lp*/Lps along with GaI.~/'Gal.*. However, the L$ say 

o&Q b&x$-s the propagation of Aor its reduction to pro-X, 

H~othesfs (1) accounts for the occummce of zImtu~es wNcb can 

be tiduced by U-8 (221, The recovery of unstable Lp* transductions in 

nom4,ransSod Gal- would tmd to sup~~ort hypothesis 3. The nmt 

decM,~e elue~datkm of whether transductton displaces a mutant phage 

particle wi~l2 a w%ld type Aor whether a normal Lr;' allele is substituted 

for a mutant or x11.03. bust Lpr gene vou3.d be provided b;r expestix~~ts with 

gemtical3.y distingxisbable ~pwparationsa Lpr/Lp6 transductions we= 

prom%nent nl&th im&.%ated~, tending to suppost hnothesis 2, 



to by between l~Q&cx~ and 2o03Qo0 ro a$o recognizable tmnsdnct~ons were 

recoveredatthe latter exposure, !&so viewpohts am indicated: 

(1) the Q-ti c and kramducing pr%n&ples hAare separable by their 

tidependent survivfi, and (2) av3mlent &articles are produced but 

they are dmaged only to the extent of violence for the host c&,X, 

Ctmlusiv~ evidence favoring one or the other views of Lpp, how6WF, 

is not ytzt at hand, A decisive &m&al. and genetic separat%on of the 

trarmiucing materM, fron t&, tims particle has not yet been experi- 

mentally achieved, whether oti not it is at all theoretkally possible. 



rmta.at in Gal* 4 (X.418) 9 and ,the wbscquemt observs-bion of linked 

segregation of Lp and Gal4 (10). Galw mutants have been isolated 

directP~ by imqxxtion of surv%ving colonies after U-V treatmxt on EW3 

galactose agar and also as nompapilk&ing variants of Lac" mutabile 

remvmed cm EHB lactose agw platm, I?aPteract%on of Gal' and Gal' 

OQ the phmotypic expression and reverse mutation of Lacl and be7 alleles 

kmm been described (Y), Recon?bination antalysis protided the evidence for 

a cluster of four linked Gal. loci (7). Gall aI;d Gal.4 show a very low 

order of crossovers, Preliminary data could ugly differentiate them 

on the basia of behavior 3.n Het crossceg Lp and Gall are both hemizygousp 

whi3.e GaIQ+/kl~- heterozygous diploids are readily obtained (table ? )O 

Yransduct~ont l%nsduction testi reinforce standard allelim test8 

(table 8), and in fact have tentatively identified several new loci, 

now awaitiixg confirmt%on by recombiiat&m analysLs. Whether the 

relative yield of Gal,+ transdvlctLons fs proportional to the map dis- 

tsme between Lp ar;cl the Gal locus is in question. %e results of 

large-scale allelbm tmts made avaiipable to date by new techniques 

to facilitate crossing are surmar9zed intable 9. 



jx the mmaie colors already mted and deserves further comment. 

Despi"te ~ssczge through a large mmber of serial single colonies, Gal- 

sepganbs are CLmxt alhys throws? Off I, In transductions from Gal", 

Lo, Gal+- --x Gal-‘, these Gal- ~egmgants have been identified as alleles 

of the locus of the or5gina.3. recipient strain, both by crossing and further 

tr~sdu.e~Lon tests l No other kinds of Gal- have been recowrsdo On the 

other hand, if t:be donor is a mm-all.elic Gal.", both donor and recipient 

Gal- appear among the sepegants frm the Gal3 transduction (22). For 

example, Ga12- -x GaQw gives galactose-fementing intermediates, 

presumably of the constitution Ga12"Galb+/Ga12+Galkm6 The segregants 

in all these tests are SdentifiLad by (I> crossing experiments with Gal*‘ 

ad Gal 4 - testem, (2) dtwiting~ d bJ ti an m eh: ngtbz testers to its 

action, and (3) appQ%ng Afrom Ga3.*S Gal.2m, Ga14-, etc. The Ga12- 

Gd4-i a crossover type, has not been conclusively and consistently 

established, TMs double mutant would be identifted as one whkh is 

subJec% to transductio.sn by A from Gal+ and from any Gal" other than 

GaTL2- OF GaI(:, and would field ~10 Gaab recombinanti Sn mosses with 

Galz" aad “a14- t&m-8,, 



DipX.o%d &udias: -*I__ The pmccding evider,cs ~>oti-Ls ti a ch~ommmii 

EoceX.zatiou of the Lp lysogeticity determinant closely Unked to a series 

of Gal loci, Etidence for the segregation of a prophage IWed to the Galb 

Locus ruled out the poasibi1d.Q of a random distribution of cytoplasmic 

particles d..u cells e;arry%ng h~lQ> e These obaervatiom have siuce been 

extended to Gal2 and Gal4 hybrids (all heterozygous Lp*/s), and also 

Ga14*'Lp-'/Gal~%pr dAplo$ds (table 3.0). A study of such diploids segregating 

out distinguishable Atypes is in preparaMon, Preliminary evidence also 

has been obtained elsewhere from crosses with lysogenic parents, one 

earry%ngamtaut AC OP one "doubly lysogenic") the other doubly 

8ensitiv~, which yielded Gal/%p progeny 5x1 parental couplings (I.), 

Themtati.onal.3.xxkqxnderrce of Galand Lpwas alsoexam%nedin 

the doubly honozygous d%plold, Comparable ExperAmmts tith the closely- 

Lacl and "6 loci have already boem reported, Lac4 remrsions were selected 

in Lac"V~r/Lac~~js diploAds, The resulting doubly heterozygous dipl.oIda 

A double homozygote GaX2aLps/Ga12~p*S also segmgaU.ng a few other 

markerts, (and unf~&unahly also Lpz) was prepared by step&se expomre of 



"reorgELnised" dipPoid8, Be resulting diploid, H-31 was infected 

to papi.llate 00 IENS galacLose agar, Indepndently occ!Llrr~ Gal+ ware 

~el~ds~?d, and the sevegat%on pattern of Lp and Gal2 of the resulthg 

double heterozygotis was tested. The imidence of mutation to Gal' 

on the Lp’ chromosome (cQup7,'hg phase, or cis configuration? was corn== 

configaratiop1) P '?ba ana~.ysis inchaded a siqle Gal+ and a single Gal- 

segregant from a large I19LapBer of diplolds, (paip analysis) ami the 

ezsadmt%on af v segregants fropl a single mass diplo3.d mltum (random 

analysis), From d%pkxLd B, 5 cia cormfigurat%cins and 6 tram configurations 

(table U) 
ware scoredp 'phs conkhsion from thLs evidence/l6 that the eondit5on of 

the Lp Locus3 whether @sogenic or sensitive, has no si@f%cant bearing 

onwhichone of the 2QaY alleles willmutai~ toGa14. (These pre- 

1~datawill.b expanded,andalsosxtendedto acorresponding 

study of diploids fhst mde hetero%ygous Ga12%ps/Ge32?Lps, aud then 

infected wfthh) 





all. 



Lbm 1 sensitives are noAxe resistant to k than to type & k can be 

z3.ntroduced at low rates i.nto A scnsit%ve hosts, but nomal rather than 

(a) Both XI 1 h ac, * am fixed at Lp -in phenotypes A and D, 



CU’DSSi?E for I and xl: ax-t.2 A x 9 ‘and 6: x D, The only decisive cross for II a 

I!,.ims 1 rec%pients is pnraXLt31 with the roduked effectiveness of j,yso- 

single intemms shows no genei& diff'erence so far,, 

In preparing thks repor%, %t has been Amce8s&kry 4x3 make numerous 
rsfensnces to the unpubUshed work carried on in this laboratory by 
Pm3"esaar J, kdmberg, XT, M. L. Morse, and others, under other aus~)iceso 
These am cited by m&z to the b:LbkLogxqhy~ 



_ 
Y- - i / ,., << i 



Table 3 



%ysogetieatf.on in 'P%an.sduced and Mantransduced Lp* 

Ho. tiested 



Table 5 





2 0 “1. 4 -I- 4 0 0 

6 o 8 * 4 I 4 7 0 



Table 8 

-)Jransduction at the 

4 4 4 ’ 4 4 4 

-> 4 ee 4 4 

4 111 4 4 u 4 



l3wmmty of Current Allelism Tests 

583 IX? W-2231 Lp" I&$83 Lp+ 7603 2 0,026 



Table 10 

Type of cross 

Behavior of Gal and Lp in Lao +/- Diploids 
PasgIIts 

F (TL Th) M Laq Laa4 Gall Galb Lp 
Diploid progeny 

Gal LP 

1, Het dfploids (a)(Het) + - + + * 
4 * 0 Q + 

(b)(M) + 0 + + 4 

2, Lacl- x Lac4- (a) 

b) 

30 Ekploid x auxo- (a) 
trophb diplo%d 

b) 

21 In %t crosses> LF d-e 
but Gal 1 does not. 

21 Diplo%ds resulting frm eJ of Gal or Lp, Reversal 

4 4 4 

Same,~except PI- parent is Lpr 

4 +I* 4/o Gal4 Lp4 / Gal.-LpS (linked) y 
4 - 8 

Gal+ Lp* / Gal-L$ (linked) 

not segregate, Gal. 1 and Gal 4, twa closely linked loci also differ: Gal 4 segregates, 

delayed disjunction revealed by heterozygotes of two Lac pseudoalleles show no segregation 
of F status reverses the poJ.arity of the Gal, Lp segregation, 

J/ The only suceeaafijl demon&ration of heterol;yeosity of Gal and Lp, 

kfJ :Imation phonocopyo 

g 4/c -* d-J. 6 .&* a2 cd J purity fos +, wh8ther he&~5ygous or homoeggous. 



Table u 

Segmgation Patterns of Gal" Reversions & &&‘%~s/~2%~4 Dfplofds -- 

DiploAd Total hl+ G&l' hl+ Gal' Gal' Qal" Inferred 
sumbar 80gr0- 

gants Lp4 LpB Lp+ Lp" LP2" LP26 Lp2' Lpz" Ma4 Mid" &a+ Mal' 
typ0 of 
diploid 



Genetic Detention of &et &d.ifica~iom xne 1 lines 28, 31, 47 

QyVW_~..“N”Mh.l 
Genotmm Undsr 

IIypothesis I Hypothesis IIa Hypothesis IIb 
Lp loelM with fi;x;sd at Lp, fixed at Lp inlfne 1, 

alleles nodzified by 14~ at Mp in other lines -m-m---..-a. ---mm 
Phr1otjjs Symbol LP LP w LP w 
lJXSO@?tiC A 4 4 r 4 r 
sensit3.w?++ B %Q % 8 8 8 
somitive c S % r 8 r 
aysogelljtw D 4-S 4 % 8 4 

-__--__.-. - ~~~ 

AXB Nom % D 5 D 
BXC Nfx-40 NOl%3 None 
CXD NOZE A, I3 A, B 
AXD NOI20 Nom B and Lp4Hp4 
-IUc,.-w-3".- zzzxzzL,.--,".--- ,.a,-- 

EXi'IEZ, RESULTS: Lines cmssed Type A B C D Gal char. 

apt* No, 
Las 

1x28 AGal"x2 0 46 1 0 4 

18 0 0 0 - 

ldls 

420 
423 

423 

444 
502 

WC3 

1x3 A Gal- x2 3 43 26 1 No record 
AGal-x2 4 22 28 12 Gal4 only 
AGal-xg 8 2 1 37 4 

0 I 0 0 
Cx~GalY?8 .l 3 0 (an; i ;p'"' 

CGal-XD 2 2 w o mo%tly Gal- 
BGal-xc 0 1s 13 iii 4 

0 13 6% 
31 x 31 BxA o 26 0 1 

4a lx 47 Ax~Gal=+. 0 0 6 4 

0 527 &Gal=xB 4 ; : ; - 4 

4loo2 - 
528 Bx~GaPO l3 17 0 4 

o 8 24 0 0 
99 ~W“xD 3 L?i 2l 4 

2 0 m 
523 ga,~.-xD 8 o o 52 4 

37 0 0 19 w 

F parent underlined, 



Table 13 

Genetie Control of the Semiresistant Phenotypes2 

~onx,yiiogenic (W-S?&?) and Lysogenrtc (W-2172) 

part I 
Hypothc?sis I 

A new allele at Lp2t 
Hypothesis II 

A 3zd locw, Lp3, is involvedr 

Phenotype symbol Lp1 Lp2 
p-- 

A 4 s 
B 4 P 
c 4 P 
D s 8 
E s r 
F 8 P 

hamp~e Q?l Lp2 Lp3 

%PQ lyswJnfc 4 S 8 
Immwne-2 lysogen3.c 4 r 8 
w-2172 nrmtant 4 8 P 
Type sensit5ve 8 8 8 
l5tmum3-2 9 r 
w-2l.47 nutant S 8 p" 

BXF Yields B, F, E, C, A, D 
CxE 

yieldsr B, F,"ED C progeny I( 

Results: BxF No. of Progeq CxE 
BCDEF B C E F 

MaP 5; 11 1 0 1 2; 2 1 2i 0 1 

aal- 0~0010 0 0 0 0 59 Q 

Part II L-age of Lp3 to Lpi--Gal and Lp~1 ? 
No. of Progeny 

P%Z?ent% 
FMal"xB&l- 
CMal"xE&l' 

FMa14xBHal- 
C&&xEMal- 

Male4 Lpld l&LPI* Mal-Lpl* Mal-$14 
4 56 1 58 

27 25 59 0 

Mal4 rip3 Ma14 Lp2= Md.- Lp2% Mar Lp# 
59 1 0 59 
5-l 2 0 59 

F~+xB&l- 
MaI4 Lp3% Ma+ LQp Mal- LpJp 

57 3 
Mal- Lp3* 

59 0 
CIk14XEMC !so 2 5Q 0 

CGa14xDGal- Gal4 Lpi+ Gal* Lpi% Gal-Lpi+ Gal- Lp% 
60 0 0 28 

Gal+ Lp3* Gal+Lp+' Gal- Lp3* Gal-LpJ, 
37 a 37 26 

The above data are consistent with ths hypothesis that an Lp3 locus separable 
from Lpi and Lp2 modifies the reaction to ),$ andk-2. This locus 9% not 
1Wed toLpl--GalorLpr-Ml.. 
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